Dietary L-glutamine supplementation reduces the growth of the Morris Hepatoma 7777 in exercise-trained and sedentary rats.
Dietary glutamine supplementation and exercise have been reported independently to enhance immune function and reduce tumor growth. We study the effect of both of these interventions on the growth of the Morris Hepatoma 7777, implanted in 59 female Sprague-Dawley Buffalo rats. Rats were fed a nutritionally complete, purified diet with or without L-glutamine 20 g/kg diet and randomized to swim 3 h/d or to remain sedentary. After 14 d, the mean tumor weight of glutamine-supplemented rats was lower (P < 0.0001) than that of unsupplemented rats (5.8 +/- 0.4 vs. 8.7 +/- 0.5 g, respectively). Exercise did not alter tumor growth. Glutamine supplementation increased [3H] thymidine incorporation by splenocytes incubated with Concanavalin A and the proportion of natural killer cells in spleen, but not cytotoxic activity against YAC-1 cells. Glutamine supplementation did not alter glutamine concentrations in plasma (691 +/- 12 mumol/L) or soleus muscle (5328 +/- 102 pmol/mg) but resulted in higher (P < 0.004) plasma concentrations of leucine, isoleucine and valine, precursors of glutamine. Splenocytes from exercised rats had a higher (P < 0.001) mitogen response than those from sedentary rats. Isolated tumor cells demonstrated high rates of non-oxidative glucose and glutamine metabolism and consumption of glutamine, tryptophan and methionine. However, neither diet nor exercise significantly affected glucose or glutamine metabolism by tumor cells. The precise mechanism of tumor growth suppression by oral glutamine supplementation is not clear but may be related to changes in substrate availability, improved tumor-directed natural killer cytotoxic activity or a faster response to an immune challenge.